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The term u csiboh7dratM M 
group or Morally occurring c 
pound! of widely varying mofeci 
low molecular man carbohydra' 
family of more or leu iweetw 
soluble, colorless products with 
physical, chefnfcal, tad pfayslobf 
They or* often gcoerkally «Ho< 
fleeting (heir rtntioothlp to **sc 
the femihtr focrone, 

The high molecular mem car 
called jorjCMoeatfrtfo, Their phy 
differ ijgnWkantty from those of 
mass. They do aot msm iwest at 
dirsotve in water ■ 

AH carbohydrate! are oornjK 
fmwojnocaoriaa or their cWqtvsj 
drata an nsueUy da&sficd by 
monogweharide uatts in their 
monosaccharide contain! an 
chain of a limited mwaher (five i 
common) of carboa atoms, la c 
(oiatcharide, tdneeharidc, 
«*c) and In polyaaoeharidiR, xr 
are linked togathcr through gr. 



OUgQNKcharida are ooasid 
aofecalar man carbohydrate*. r 
er, oo definite b or d er l in e beNrt 
ohatidM and On polyiaoetarf 
naturally occurring eJigoncch* 



ibesamajor sUi of more than 5, tod polysaccharides «C laai 

onieal com- than 100, ara c^ac cb aticfe wait*, 

ir mass. The Mc* ' awotaeffearidea, otter* yrhiTiriri, 

\ co m pris e a and potyueoharides have the oacmon roota- 

ctam* water, lar formula CJflfi)* (from which the common 

osefy related same M carbon^dW*i* 2a dcxhmd). la which a h 

tlpropcniex either equal to m Qne**osaofharirira) or a little 

*iofan." re- larger than m (ollgo- and polysaccharide!). Oh> 

ir," which ii gomen an formed by ooodensauoo (formal 

dmnettoo of water) of mc*oeaccfeiffcia mms, 

>hydeataarc and ooaver^ye^l^aridpQryaaccha^te cubs 

a] properties degraded to moroaaochartiW 

rm mntrnUr whole biewmueaeaith has becnestmmasdtobs 

many do sol abtmittSceibotaydratesiW 

molecular formula of the total oraaaie matter oo 

td of UBffU of wth it only tfighriy different from that of the 

«s* f>rbehy» corboeydiams, 

h number of Carhohydraiai have injpuitaol nuKCkms: 

atokcakii A prlmaHly ta«y unvpry ehemieol energy to the Ev- 

unmtom^ted ing ectt and lerte as raw inattrieja for the cos- 

dfikaremort etmcttoo of other osmral pfoctac^ Carbohy* 

e?eawchandea * drmte! are mtlaly formed m the siiotochanlcal 
traiacchaiide, ' carboa dioxide fixation fo gmn pSant&, a eom- 

aosaocharide! pficatod biochemical procmi which prc^rMeafor 

oddSc ozyges the effideot ooovertion of aolar enarfy mm 
chconcal encrgr. The ems of carbohydttta for me 

ed to he low enppry of prbnaTy energy sod aim* material! i& 

«re is, how«v> lynthettc organic cbemitlry ti^acacnt en hnper- 

i the ohgoaoe* tajqi &cet of present and feture ledaioloKy. 

a. In general, ' Carbohydrate* are mdundatty vtitod B> a 

kammiycoo- considerable extent Olocote a 
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starting material for chcprodot 
(ascorbic Kid). Milton [09.? 
the eoxyntfie degradation <rf 
aoeri to auUtol, which to ute 
iwccNEnar. A sumlar sweetener 
nh) a eabftg* o 

alcohols 0*4-f^gluocpyrajiot 
oiiol and O*- 

(1^6>D-ghicitol 
tainedby ladocaJoAofteomali 
U37J*-944\, a product of «ns 
lien of mcruse. Fructou [57-4 
a awsetener by diabetica. 

Many ooflloak deUvBb 
carbohydrate*. Utod to soap 
ait Job iti t i w ii ^ g 1 than, their 
and cu canty be degraded 1 
fore causuig do f n*M v*** 1 *^ 1 
s a rrh a rid es are produced aod 
riety of appfirartona. Took * 
for Mood actum (dextrin), t 
and atarch basis), wrappin 
phase), eddibves to food an 
maeentieaa. and coem—if* { 
stance*, ptani and microbial i 
flwbkioilfifHi.CaUulowii 
or cotton m one of the moat u 
raw materials. 

iVooWdkm. Natural cart 
timed ctthulvely from biolc* 
syntheses arc nnpcactiealt ai 
3 ^amcriia doo ofD-ejacose i 
aaoeharide, o-aJtom, which t 
tart, * pdioos. Chemical t 
saccharides by ooupMng ruh 
nionosaeeharidea en eatret 
onty poaaibte on ■ imafl acafe 
feeds of a potjsnocharide is 
Ona posaibiDiry fe the poly 
anhydro sugar derivatives, t 
fevoduooKuu, which yields 
pyranana, 



1* Mfmocanrhtrides 

Moaoeaccharidoi art «ati 
debydee (-cow, aldose*) or p 
Hk*ca» ketone). The cart* 
wMOiaoehafldoB w hoMT (n 
moat all btom ihe carbooy 
carbon atom 2. Moat jnonoe 
iher ate (hcaoics end hexnlof 



onef vitssiinC 
4,1 produce of 
arch, can be ro- 
ot a low-calorie 
.isomalt (palate 
Ac diaacduride 
•(I l>o-ma&- 
atocopyreDOcyt- 
which lie ob* 
loac (paUunoee) 
(BinciaoBjahia- 
Tjfuelffcnsedas 

ue derived from 
r shampoo, tbey 
ate co tu Kftrparo 
>loaJcetiy, then- 
problem. My- 
ted ni wide ve~ 
ztaibt substitutes 
testae (cetmlose 
material (octto- 
b ever ag e s , phar* 
trcb, pecoo tub- 
Oa)i and 
ha form of wood 
ttftta* industrial 

aydratta are ob- 
asl aauxece. Total 
even the sxmpk) 
to another memo- 
not bond in na* 
sthaaos of oilgo- 
lie derivatives of 
tly difficult and 
rhechttnfcBlayn- 
Imost uiummmWc 
iriastfoa of 1 ( 6> 
sh as substituted 
1 — ♦ O'W^sVgluvo* 



r poly hydroxy al- 
^hydroxy ketones 
skeleton m moR 
bran ched). In sl- 

.tOUDbloBataadai 
xtm rides have d- 
)c*ftvc (pentoses 



and pwitirinari) carbon atom*. Moooflaccha- 
ndo with fewer carbon atoms (trioses, tetroscs, 
and cecroloaa) or more auboa atoms (heptoses, 
eotnaea, eeptnlott*, cootoss*, etc) rare. Tha 
molt ixnporunxand abuotet monoeaochBrfdcs 
ara hexoecs: Of> u cose» D-mannoat, and o-talac* 
toac o-Fructose U&hendoae. Ubiquitous pen- 
tocac are Loiabmosc, r>xyio9e, end D-hbose. 



, Monoaagchaiidea (ai poiy» 
hydnny aldabydes or ketones) pocseac aaveral 
aiymmottic carbon staan. Hcxoscs pave fisur, 
heaukna and pencoaea dune, aad pennrioacs 
two chomfity ooators. The axlst ca oc of several 
esyBiiBetrtc carboo atosu in one moiacuia s^va* 
riss to Italics of stcrtctsomen. For a haxoae 
with low aayaninntric carhoa atoms, there exist 
2* aonwioeaBDV eight ofwbich an i 
(mirror fcnagae) of die other eight, 
eaigt hi four pain of c nnartoiner a. p eal " * ne t and 
tetroam ia gwo. The dhutniooioartg mrwnnccltt- 
ndca (dlasteroomera ait eotreeieomert ftnt era 
aot mirror asaaei of each other) have trivial 
names. In Figure \. o-hesoaea, o-hezuloaea, 
o-pcotosctf and D-tctrosas are rcnrcee&ted as 
optvehain Fischer prqectiona. In the Fischer 
projeeoon all carbon atoms form a bow with the 
convex put potame n**ard the viewer . Acootd- 
ms to the Fischer convention, the orianudofiof 
the hydroxyt fjoup attnehad to the highest num> 
acred asymmetric carbon atom determine* 
whether a monosaccharide odongs to the D* or 
the L-eeries. If (his croup la positioned on the 
right of the carbon chain, a^tjgnmant hi to the 
Meries, and vice vena. Moat natoraly occur- 
ring monosaccharide! have the rxonflgaratioa. 
The chlratity of carbohydratea makes this dass 
of natural coaapoonda an Ideal aouroe lor the 
preparatteo of chiral cynthons (inaerrnediatee lor 
chemical ayatfaaaaX which are needed for the 
*ynthc« of pharmacaiadcahv agrtK^emicala, 
pheromoooa. etc (261 B7J. 



rVtaaoaca and r>riama. Monoanocharida 
fimn cyc&e mtramoanlar hfrnhnttah if their 
carbon (Jceteton permits, The ralaxive atanffitks 
of tfaeae hemmestala depend on the ring rise. In 
fijserei sfreamtered rings (pyranoeaa) ara 
most eodmion, whercai only a few five-mem- 
bered rings (foranoses) ara ttahte. Smaller riner 
are nwtablg, and larger ones can ooiy ha de- 
tected in .amteoim avraJSfarinm miarurea. Stnio* 
tup^ofducyciearmhloctabareiviMqcutedhy 
die Haworrh pecjectioo formulas of tha D-acrice 
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Ccltok»* pw*-J*wS] dowvc 
Don tmofif tfa t inaostoaiiy ^ 
for tvo I**,* rtwom. Fbu, o 
to to wtnni pnpdwti wfafch, t 
wly, are Joahftuiftfe sUigd it k 
ented by naum in nladv^y iho 
Ailwif u ve const that &■ m* 
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dm treatments, other wo 

dtfraded and danotvod, Tl 
uco haw feond only Borit 
wood paip cnamif acturtn 
pulpog Vqvttt to eooceaf 
SQ%sonm\Theormnicir 
pftxtaotimmsndekxtrk 
(ante pwlpinn;. chemicals 
ammonium baw end wlA 
ncowiy reentered. The* 
hrapnetfcalb solved tl 
roornerittl probamn of 

BoihcelfadosecndSr 
gndAbksad.tbB^oooio 
wa dooompoflc In the op 
acrtaa paper or ccMoi 
pom tod erntoidy fern 
duitriil use, environ** 
canacd by ewlaloee or lift 
mod m the isolation or : 
pfocEsi&c and trutfte 
derivative filma* or fltx 
tcmtaiK of modern oefii 
development of novel p 
or only a few ecologtcau: 
AaaaToratniwaB 
ntamtaio and strengthce 
•Meandenviroimientail 
Importamtraw material » 
cally prodoced polymer 



1*1, properties 

L1X MoUenbrfitro 

OeUolow ia aaant 
cellobiose (4-0*r># 
The aeraal base vdt, t 
tvoakotacaiBofghiBO 
baa can also bo eonsi 
polyacatil of ihtcoae. 



I ooorunmrfL web 
en center^ extent 
sfer.mcaebyprod- 
. nee. £d naoeteasea, 
mtntc the wane 
mocmalrtina' of ca- 
te to used** fuel to 
cw.wkikmemor- 
>da, magrirsiurp, or 
Monde) art tfaauU*- 



groeose bmaa wit to m, - 1*1, asd the aaola^v^ v * £} 
mm of foe cdhdoae polymer is £ 



diacovered the eovafcnt bonds inside and tak <\; : 
twee* tfa» ahJOosc unite while ST4OT0*cax (itf r V ,: 
(bind the final proof for the mxranofcanar ' 
naoire of the ceSuJosa molacdlc. 



toc^-ttandmg, envV 
wood ptupmdu try, 

ailybtnaWal They 
CHlaJoaeprodoca, 



tl problem* ere not 
ibtrtbytheelisrnfcals 
tabacQjocut chemical 
uuloo into coUbIom 
. Tbwtf ore the looc- 
m reneaxch will be the 
ecasce which yield no 
tarmftd byproducts. If 
I, coDalose will wrety 
x position ■* a renew* 
bnefk^toftiatrmtfy 
mpotiag with ryntheti- 




Qmfermdaon* Fcmukt, The ejns^yraao* 
bc relic adopta a 4?, chair confonnaiion, a* re* - 
vaaled by went X«my erynaltography and naf 
dear nacaetse resonance studies [12k U 31 with 
fjbeoK. The chair formation in comparison to 
the nv conform etioc tanibtte a free aiaWttxa- 
tfoo enthalpy of C t - 2MS Itf/mol W In this 
conformation, the mice hydroxyl poof* are 
poemanedm the yw* plane wnlte 
atone are to a vertical poifton. It mm only 
nemral to astome that the am ooafomatkw 
also exirtJ in lbs oeAutoae molocnk*. 



: >■ 

?.' 



tk ^1,4-porjacetal of 
opyracwi-P-«h>OD*«)- 
» caOobioae, consists of 
. For this reatoa, eeOn- 
end as a (tyndiot&cdc) 




oTeeitalot&b the folk 
c v a Mf - l o», 1 i(c^,jo 

wbMe/-tfc«4^w ofp 
of win ia *• obu& 

THa elemental ec 
U% R and 49.4 y» 
PAY** in 1842 p}- T 




prfaon Of 44j4% C, 
> was already known to 
of the 



Sfwnra) ^mofiar, Aa a natnraOy < 
nag poiyiocr. eMoea always sooiatna amaU 
asunurts of other oMitiWCWa maddldnnlogLtH 
cose (over 99 tt). Thcae nay already be partkUy 
btdH Into or onto me cdtuliMo niolecoiei dvrinfl 
biotynthttis, nch aa Ba^-<eWtiBe comptoae* 
[15). Most of the chanajeaki tbe moteodar time- 
twt, howew, reruk from aecondary reactiooa, 
Le., byoVotyall or oattado* dorbm boiab'on 
from natnni Bo«ioas..For tnOT*o»oa>cal rea- 
aoot, aoch ctalfcaJ ct*W***V**xmbtyin 
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the asceseibfe imerlnurffig rejj 
cryeealHfci of the elcmcacaiy fi 
frcfadon*. ite gheaatidle ink 

oat, ap* 1O0O-S000 feu* Aitt 
Mokagei inikW tbi wtA-cnlmc 
iiaiareuLH of wok ttnks, » prep 
lift if hard to fetes** la Ik 
hydroxy*, tl ftoootSdttc bdn 
wo rue [17], 

CMlofta«e ahriyi containi c 
Inwoodpiifeooe-COOHf/o 
■aayftocbeew nnki (AHO) i 
«*e -COOH group per 100-iSC 




ner cbii fac define I9 in Avem» 
or in annae degree ofpol 

bw^L^ofgtBoodtifldtec 
By favectigadofi of ceruk 

rfvattve eoimJoBj, (he average 
mftfttadoa cm be determined, 
cumber average decree of por> 
amber of efflnioert af varfoai 

For fteh phytica! tmesdar 
tolvtuvu in aqueooc oopper(2! 
hydroxide (Scbwtiiur'i raagmt: 
per(Ti)BthykDedtann]M hydros 
ktbse aotafoiu of die ethyler 
piexct of cadmrom or aiekal 
Cethdoae trinitrate (CfN) or ct 
aflate (CTQ loll**** fa ip^ 
area/to eoltahk lor tucfa midke 
ti» Jitter, it should be k«pt hi 1 
depredation often oonin hi ra 

performed voder ouWa 

**** \> O**™" **V*>um Umiicq of « 
TrpeofetlohM 



Cutavnv 

Cotton fetwi 
via 

|J^^Hieted from rod Ota* 



Am 



AcawaicttfodiBK— 



U turn toe 

rfii or their af» 
Btheeeaocewi- 
*are also pre* 
the* gtacoaidie 
«Trralitei.Tbc 
xdm refereoet 

WPHW* *riH 

» split at the 



rboxyf | 
»per 100-JOOO 
tet* m oottoo, 
AHG ludtL 

mofapoly- 
MhetJarflMai 
Dentation 
br man of the 
eorcaihttoK). 
lyakal proper. 

:frce of poly* 
tbleJ gats the 
«totioa of ■ 

one, ceBoiote 
ttrammonira 

^lojumXcop- 

t (CaanX aK 
Uamtne eora- 
» he used, 
doe* biearba- 
Hate aohenta 

ad that chain 
tituooo rcac* 
9 roodldoaa. 
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Cellulose 



377 



U gat jcanarb* endia perfbfmed on dflm 
■nhwiom ofceOaloie or cdlnJoeedertndva wil 
yield t he weight average (J&J «nd otetttJemae- 
saraiKoti the number avenge (JffJ of tbe mo- 
Uaitar maai (or d» e<irra»oiidiB« averan do 
«fWofpolyaieibaifa« 
000 oiperiBieotaBi an UtwatrifUaeoabteihe 
?^f«*Milod of a k'aber order iwifit av>~ 
JeaJwr sun, the lo-cabed ^S^areratX* (A7A 
These vsmu qaaadtia m ddlacd u foOowc 

I*i-ff 



" M 7 ^ lii^ 

* -g^ - . tM r? „ 



^*lapJa«taadwo»tw^ap^|»i«^ 
tical method for the oet^mbiatbaoi^d^ 
ofpolynMirl^loftltb^^^^ 

of ft aohidoa at an nflnteiy ta^maotmraW 
Thctoercaj be demod from th<s «^ri^ 
dr. ejfaioh « the ratio of the flow tUot of the 
«Wft porytner aohroon of a fjvan conemtratian 
ifyi aad Amx of the atdvent (1 J in a oapiflaty 



ofiaecdbdottoriii ojrivaOvi 



The degree of porjrmefiaatioft can be aku- 
ealcuorted fnn [ej by ttdo^ the formula: 

The denrntion of P w (viseoairy averafa of the 
— «f poiymerlraikra) bu follow** 
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